Oxidative folding of bovine pancreatic ribonuclease A: insight into the overall catalysis of the refolding pathway by phosphate.
The effects of the strong stabilizing anion, phosphate, on the oxidative folding of bovine pancreatic ribonuclease A were examined. Phosphate was found to catalyze several steps involved in the oxidative folding process at pH 8.0 and 25 degrees C, resulting in an increase in the rate of pre-equilibration of unstructured species on the folding pathway. In the presence of 400 mM phosphate, the overall increase in the rate of regeneration of native protein was caused primarily by the increased formation and stabilization of tertiary structure in the nativelike intermediates, des-[40-95] and des-[65-72], involved in the rate-determining step. Based on the regeneration of native protein and the stability of Cys--> Ala substituted mutant analogs of the des-species, (C40A, C95A) and (C65A, C72A), it is suggested that the primary role of phosphate is to catalyze the overall regeneration of native protein through nonspecific electrostatic and hydrogen-bonding effects on the protein and solvent.